Supplementary Tab. I: Parameters of samples investigated.
In sample3 and sample6 with mCPWs consisting of 17 nm thick Fe, the conversion of magnon wavelengths was smallest as the dipolar fields did not vary the effective fields as much as in case of thick Fe. In their case the frequency separation between branches A and B at 90 deg amounted to only 0.4 GHz ( Supplementary Fig. 1 Fig. 3b ), and the resonance frequency for k = 0 rad μm -1 was calculated (black circles). Up to a Fe thickness of about 130 nm the mode splitting is found to increase with the Fe thickness. For larger thicknesses a saturation effect is observed. The yellow diamonds indicate the highest and lowest resonance signal in S 11 for sample1, sample2 and sample3 at 0.09 T under θ = 90 deg. For sample1 the lowest branch was not resolved at θ = 90 deg (c.f. Fig. 2a ). Overall there is a good agreement between resonance frequencies calculated from simulated effective fields and and the experimental data (diamonds). Source data are provided as a Source Data file. For comparison, the same YIG film is simulated with an air gap of 5 µm instead of the FeCo. Using the static magnetization configurations of panels a and b, we conducted dynamic simulations for both cases by applying a Sincpulse [1] with a cut-off frequency of 40 GHz. The dynamic field was applied uniformly under 45 degree in the y-z-plane with a peak amplitude of 1 mT. The simulations were conducted for 6 ns and the normalized magnetization vectors m stored every 5 ps for each cell. We performed a Fourier transform of the magnetization component m z in time and y-direction. The Fourier amplitudes are displayed in c for YIG with embedded FeCo and in d for YIG with an air gap. In e we show the difference between the data displayed in c and d, highlighting the effect of the FeCo. All spectra of c to e are plotted with the same colorscale. From e we extract that the FeCo stripe induces additional largewavevector spin waves in YIG compared to the air gap. Excitation at wave vectors up to 170 rad μm -1 is visible in e. The corresponding wavelength amounts to 37 nm in YIG.
Simulation details:
For FeCo we assumed M s = 1950 kA m -1 , A ex = 21 pJ m -1 and Gilbert damping parameter α = 0.01, for YIG we used M s = 143.2 kA m -1 , A ex = 2.7 pJ m -1 and α = 0.0005. The sample was discretized into (1; 8192; 32)(x; y; z) cells with a mesh size of 25 x 5 x 5 nm 3 . In x-direction a periodic boundary conditons was used (1024 repetitions into into both side). At the outer boundaries in y-direction the Gilbert damping of the YIG was gradually increased to absorb spin waves and avoid back-reflection following [2] .
